It has long been known that the wall of the Graafian follicle has contractile properties (Guttmacher & Guttmacher, 1921) and numerous histological studies have been carried out to determine the structural substrate for these contractions. However, the histological staining techniques available have not provided sufficient specificity or selectivity for an unequivocal characterization and descrip¬ tion of ovarian smooth muscle. The existence of non-vascular smooth musculature in the mammalian ovary has, therefore, been a matter of controversy (see Burden, 1973) . It was hoped that the question could be answered by electron microscope studies, first applied to this problem by O'Shea (1970) and Osvaldo-Decima (1970) . However, smooth muscle cells in the ovary are not as easily definable as in other peripheral organs : they cannot, for example, always be clearly distinguished from fibroblasts, and transition forms between these and ovarian smooth muscle-like cells seem to be a characteristic feature (O'Shea, 1970; Burden, 1972) . The immunohistochemical demonstration of actin and myosin in cells with a perifollicular localization (Amsterdam, Lindner & Gröschel-Stewart, 1977) has recently provided proof for the existence in the mammalian ovary of non-vascular contractile elements in amounts sufficient to explain the follicular contractile properties. The problem has received increasing interest during the past decade because of the possible involvement of ovarian and follicular contractility in the ovulation process (see Owman, Sjöberg, Wallach, Walles & Wright, 1977 for review).
The motor activity of the follicle wall is influenced by sympathetic nerves, which are present in considerable number around the follicle. These effects can be mimicked by various sympathomimetic compounds, and they are mediated by alpha-and beta-adrenergic receptors (5) normal, non-immune rabbit -globulin. After washing, the sections were incubated for 30 min in a solution (1 mg/ml) of fluorescein-labelled immunoglobulin raised in sheep against rabbit. Further controls were incubated with this second antibody alone. Before mounting in a glycerol-0-1 M-glycine buffer (7:3 v/v), pH 8-6, the sections were washed in phosphate-buffered saline. All sections were examined in a Zeiss fluorescence microscope equipped with 4 mm BG 38, 2 KP 420 and 530 filters. For further biochemical and technical details of the purity of the antigens used and the specificity of the antibody, including inhibition of specific biochemical functions of the antigen by the antibodies, see Amsterdam et al. (1977) , Gröschel-Stewart, Schreiber, Mahlmeister & Weber (1976) , and Gröschel-Stewart, Ceurremans, Lehr, Mahlmeister & Paar (1977) .
Results and Discussion
Glyoxylic acid-treated sections revealed a well developed ovarian supply of delicate, green-fluorescent adrenergic nerve fibres with a beaded appearance characterizing the terminal part of the axon. Many of the nerves formed dense plexuses around blood vessels (PI. 1, Fig. 1 ), whereas others ran isolated in the stroma without obvious relation to the vascular bed (PI. 1, Fig. 3 ). Several of the axon terminals were seen to enter the theca externa of follicles (PI. 2, Fig. 5 ) of various sizes and of corpora lutea. In the follicle wall, the fluorescent nerve fibres had an essentially meridional orientation. The ovarian adrenergic innervation was principally the same in all stages of the oestrous cycle (determined from vaginal smears examined by phase-contrast microscopy).
When ovarian sections were incubated with specific antibodies against smooth-muscle myosin and fluorescein-labelled anti-y-globulin serum, an intense and discrete fluorescence was seen entirely surrounding the follicles (PI. 1, Fig. 4 ). The fluorescent material was distributed in elongated cell elements or bands forming several concentric layers within the theca externa (PI. 2, Fig. 6 ). The layers of myosin-fluorescent cells were best developed in the walls of Graafian follicles and around corpora lutea, whereas thinner layers enclosed smaller follicles. Small groups of elongated immuno¬ fluorescent cells were also present in isolated or branching bundles in the ovarian stroma (PI. 1, Fig.  4 ). Intense myosin fluorescence was seen in the walls of the dense ovarian vascular plexus (PI. 1, Fig.  2 Incubation with myosin antibodies previously adsorbed to striated muscle myosin gave a more distinct fluorescence of similar intensity, and the greenish background fluorescence was reduced. Previous adsorption to smooth muscle myosin completely extinguished the fluorescence. Sections incubated with anti-actin showed a similar fluorescence distribution. The results of fluorescence microscopy with both types of antisera were similar to those presented by Amsterdam et al. (1977) . No fluorescence occurred in sections incubated with non-immune control globulin (PI. 2, Fig. 7 ) or in the presence of the fluorescein-labelled antiserum alone (PI. 2, Fig. 8) . Although actin appears to be a component of many cell membranes, its presence without myosin is usually impossible to demonstrate by immunohistochemistry at the level of optical microscopy (one exception is the oolemma, as shown by Amsterdam et al., 1977) . On the other hand, there is no evidence that myosin can occur in cells without actin. The presence of both actin and myosin in the cells is therefore used as the criterion for the contractile nature of the cells.
Examination of adjacent sections treated, on the one hand, for immunohistochemistry of con¬ tractile proteins and, on the other, for glyoxylic acid-induced demonstration of adrenergic nerves showed that the sympathetic axon terminals ran in between the contractile cells of the follicle wall and theca externa of the corpus luteum. It was evident, though, that not all of the actomyosincontaining cells were associated with fluorescent nerves. Comparison of consecutive sections also indicated that at least some of the non-vascular nerves in the ovarian stroma were related to the scattered immunofluorescent cells. A pronounced adrenergic innervation supplied the ovarian arteries and arterioles (PI. 1, Fig. 1 ) in which the axon terminals formed a dense plexus superimposed on the immunofluorescent media layer (PI. 1, Fig. 2) .
Our results show that the rat follicular wall contains a system ofnon-vascular cells, which contain abundant smooth muscle actin and myosin. The system is sufficiently well developed to account for a contractile activity in the follicle wall. The association of these cells with adrenergic nerves corro¬ borates the electron microscope observation of close contacts between adrenergic axon varicosities and cells having the ultrastructural characteristics of smooth muscle cells Owman et al., 1975) . Such contacts indicate a functional relationship of the nerve endings with the smooth muscle cells, which has been supported by experiments in which contractile activity has been induced in the follicular wall by electrical field stimulation of its adrenergic nerves (unpublished). The finding that not all of the contractile cells are associated with adrenergic nerve terminals suggests that the further spread of excitation from the innervated cells to other areas of the follicle wall is myogenic, and occurs via the junctional complexes present between individual myoid cells (Burden, 1972; Walles et al, 1975) . Our results also support pharmacological observations that the capsule of the corpus luteum can exhibit motor activity under sympathomimetic influence (Okamura, Okazaki & Nakajima, 1974) . The presence of mixed populations of contractile cell elements in the ovarian stroma suggests that the spontaneous contractions, modifiable by catecholamines, in whole ovaries or composite preparations of ovarian tissue reflect a mixed activity of vascular and non-vascular smooth muscle cells (see Owman et al., 1977 
